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Apol lo  T e l e s c o p e  Mount - Case 6 2 0  

MEMORANDUM FOR FILE 

P 
a 

I n t r o d u c t i o n  

The c u r r e n t  d e s i g n  o f  t h e  ATM p r o v i d e s  t h e  
c a p a b i l i t y  f o r  "unmanned" o p e r a t i o n  o f  s e l e c t e d  ATM e x p e r i -  
ments o n l y  a f t e r  i n i t i a l  sys tems a c t i v a t i o n  b y  t h e  crew. 
T h i s  memorandum d e s c r i b e s  t h e  changes  r e q u i r e d  t o  e x t e n d  
t h i s  c a p a b i l i t y  t o  t h e  p e r i o d  p r i o r  t o  t h e  a r r i v a l  o f  t h e  
f i r s t  crew. I n c o r p o r a t i o n  o f  t h i s  c o n c e p t  would a l l o w  
t h e  a c q u i s i t i o n  of  v a l u a b l e  s c i e n t i f i c  da t a  from t h e  ATM 
i n  t h e  e v e n t  a l o n g  d e l a y  o c c u r s  p r i o r  t o  crew a r r i v a l  and 
s u b s e q u e n t  manned a c t i v a t i o n  of t h e  SWS. The changes  p roposed  
p r o v i d e  t h e  c a p a b i l i t y  f o r  ground c o n t r o l  o f  t h o s e  f u n c t i o n s  
n o r m a l l y  i n i t i a t e d  by t h e  crew d u r i n g  a c t i v a t i o n .  

C u r r e n t  "Unmanned/Unatt ended" C a p a b i l i t i e s  ~ 

It i s  c u r r e n t l y  p o s s i b l e  t o  o p e r a t e  p a r t i c u l a r  
ATM e x p e r i m e n t s  i n  e i t h e r  t h e  "unmanned" or "una t t ended"  
m i s s i o n  modes o n l y  a f t e r  i n i t i a l  manned a c t i v a t i o n  o f  t h e  
o r b i t a l  assembly .  F u n c t i o n s  t h a t  must be per formed by 
t h e  crew a t  t h e  ATM C&D Console b e f o r e  unmanned or u n a t t e n d e d  
ope l?a i i 011 C a r l  be  conducted  are:  

1. Disengagement o f  ATM expe r imen t  package  l a u n c h  
l o c k s  , 

2 .  R o t a t i o n  of  t h e  Experiment  Package ,  

3. Disengagement o f  t h e  S055A M i r r o r  Launch Lock, and 

4 .  R e s e t t i n g  of  ATM C&D Console  S w i t c h e s  t o  t h e  
"unmanned/unatt  ended" c o n f i g u r a t i o n .  

Af te r  t h e s e  f u n c t i o n s  have  been  per formed b y  t h e  
crew,  i t  i s  p o s s i b l e  f o r  ground i n i t i a t e d  RF commands t o  
c o n t r o l  ATM expe r imen t  package p o i n t i n g  i n  b o t h  s u n - c e n t e r e d  
and  o f f s e t  p o s i t i o n s .  I n  a d d i t i o n ,  RF ground commands are 
p r o v i d e d  f o r  c o n t r o l  o f  s e l e c t e d  expe r imen t  and s y s t e m s  
f u n c t i o n s  t h a t  w i l l  a l l o w  c o l l e c t i o n  of s c i e n t i f i c  da ta  
d u r i n g  unmanned p e r i o d s  between crew v i s i t s  and when t h e  
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ATM C & D  Console  i s  u n a t t e n d e d .  The e x p e r i m e n t s  t h a t  can  be  
o p e r a t e d  i n  t h i s  manner a r e :  

Experiment  T i t l e  S c i e n t i f i c  Data-Unmanned C a p a b i l i t y  

S O 5 2  White L i g h t  Coronagraph P h o t o g r a p h i c  data - 8025 frames, 
( H A 0  ) max . 

S O 5 4  X-Ray S p e c t r o g r a p h i c  P h o t o g r a p h i c  data  - 6000  frames, 
T e l e s c o p e  (AS&E) max. and t e l e m e t r y  data  ( f l a r e  

a l e r t - p h o t o m u l t i p l i e r  & X-Ray 
p u l s e  h e i g h t  a n a l y z e r ) .  

S055A Scann ing  UV Poly- Te leme t ry  data ( P o l y c h r o m a t i c  u s e  
chromator  S p e c t r o h e l i o -  of 7 p h o t o m u l t i p l i e r s  or wave- 
meter ( H C O )  l e n g t h  v s .  i n t e n s i t y  s c a n s  a c r o s s  

one p h o t o m u l t i p l i e r ) .  

*S082A XUV Corona l  S p e c t r o -  P h o t o g r a p h i c  d a t a  - S p e c t r o h e l i o -  
h e l i o g r a p h  ( N R L )  grams o f  t o t a l  s u n  - 2 0 0  s t r i p  

e x p o s u r e s .  

* C a p a b i l i t y  e x i s t s  b u t  u s a g e  i s  n o t  p l a n n e d .  

ATM Exper imen t s  Cont ingency O p e r a t i o n  

I n  o r d e r  t o  p r o v i d e  t h e  c a p a b i l i t y  t o  o p e r a t e  t h e  
s e l e c t e d  ATM e x p e r i m e n t s  i n  a n  unmanned mode p r i o r  t o  the  
a r r i v a l  o f  a crew,  t h e  f o l l o w i n g  changes t o  ATM sys t ems  and 
p r o c e d u r e s  are  r e q u i r e d .  

1. Launch C o n f i g u r a t i o n  - The ATM C o n t r o l  & D i s p l a y  
( C & D )  Console  must b e  p r e s e t  i n  t h e  a p p r o p r i a t e  
"unmanned" m i s s i o n  c o n f i g u r a t i o n  p r i o r  t o  t h e  
l a u n c h  of  SL-1 ( s e e  T a b l e  1). 

2 .  Exper iment  Package Launch Locks - The ATM expe r imen t  
package g imba l s  a r e  s e c u r e d  t o  t h e  r a c k  s t r u c t u r e  
d u r i n g  t h e  l a u n c h  p h a s e  of SL-1 t o  pre .vent  r e l a t i v e  
mot ion  i n  p i t c h ,  yaw, and roll hetw-em t h e  r a c k  and 
t h e  expe r imen t  package .  S e - t s  o f  sprihg l o a d e d  l a u n c h  
l o c k s  are. l o c a t e d  on t h e  pe.riph.eery of t h e  experime,nt 
package ,  where each l e g  o f  t h e  c r u c i f o r m  s p a r  i n t e r -  
s e c t s  t h e  g i r t h  r i n g  (see F i g u r e  1). C r e w  a c t i v a -  
t i o n  o f  ''armt1 and " f i r e "  s w i t c h e s  on t h e  ATM C & D  
Console  (see F i g u r e  2a) i n i t i a t e s  p i n - p u l l i n g  ordnance  
d e v i c e s  t h a t  i n  t u r n  r e t r a c t  t h e  l a u n c h  l o c k  s t r u t s  
t o  t h e i r  s towed p o s i t i o n .  Use o f  two s p a r e  s w i t c h  
s e l e c t o r  channe l s  ( see  T a b l e  2 )  would a l l o w  t h e  
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ground t o  r emote ly  r e t r a c t  t hese  s t r u t s  by RF 
command. F i g u r e  3 i n d i c a t e s  t h a t  i m p l e m e n t a t i o n  
of t hese  d i g i t a l  command s y s t e m  (DCS) f u n c t i o n s  
would p r o b a b l y  r e q u i r e  o n l y  minor  ne tworks  changes 
i n v o l v i n g  t h e  a d d i t i o n  o f  some i n t e r b o x  w i r i n g  between 
s w i t c h  s e l e c t o r  #1 and t h e  power t r a n s f e r  d i s t r i b u t o r  
as w e l l  as some minor changes  t o  t h e  d i s t r i b u t o r .  
T h i s  change would o n l y  b e  a p p l i c a b l e  f o r  a c o n t i n -  
gency mode o f  o p e r a t i o n  of  t h e  SWS and t h e r e f o r e  
r e q u i r e s  on ly  s implexed  implemen ta t ion .  No changes  
a re  r e q u i r e d  t o  t h e  ATM C & D  Console .  

3. R o l l  ATM Experiment  Package - The  ATM expe r imen t  
package i s  pu rged  w i t h  d r y  n i t r o g e n  p r i o r  t o  t h e  
l aunch  o f  SL-1. A t  l a u n c h ,  t h e  ground u m b i l i c a l  
s u p p l y i n g  n i t r o g e n  t o  t h e  s p a c e c r a f t  i s  d i s -  
connec ted  and thereaf te r  p u r g e  l i n e s  c o n n e c t i n g  t h e  
u m b i l i c a l  i n t e r f a c e  a t  t h e  pay load  sh roud  t o  t h e  
ATM expe r imen t  package ( v i a  t h e  ATM deployment 
a s s e m b l y )  remain  a p a r t  o f  t h e  SWS assembly .  Dur ing  
manned a c t i v a t i o n  o f  t h e  SWS, t h e  segment o f  this 
n i t r o g e n  pu rge  l i n e  ( f l e x  h o s e )  b r i d g i n g  t h e  gap  
between the  ATM expe r imen t  package  and t h e  ATM r a c k  
(see F i g u r e  1) must b e  d i s c o n n e c t e d  and r e t r a c t e d  
o u t  o f  t h e  way b e f o r e  t h e  ATM expe r imen t  package. 
can  be p o i n t e d  i n  p i t c h ,  yaw, or roll. T h i s  f u n c t i o n  
i s  per formed b y  crew a c t i v a t i o n  o f  roll s w i t c h e s  
l o c a t e d  on t h e  ATM C & D  Console  (-see F i g u r e  2 b l .  
A c l o c k w i s e  r o l l  ( l o o k i n g  sunward). o f  a p p r o x i m a t e l y  
15' i s  r e q u i r e d  t o  a l l o w  t h e  p u r g e  l i n e  and i t s  
Y i t t i n g s  t o  swing c iear . .  T h e r e  c u i * r + e r i t i y  i s  i-ic 
c a p a b i l i t y  t o  per form r o l l  o f  t h e  ATM expe r imen t  
package by ground command. I n  o r d e r  t o  accompl i sh  
ground commanded roll o f  t h e  expe r imen t  package ,  
roll g a i n  s w i t c h e s  on t h e  ATM C & D  Console  would 
have t o  b e  p r e s e t  t o  t h e  d e s i r e d  g a i n ,  and two s p a r e  
c h a n n e l s  o f  s w i t c h  s e l e c t o r  #3  would b e  u s e d  f o r  
" r o l l  e n a b l e "  and " c l o c k w i s e  r o l l "  commands. 
F i g u r e  4 shows t h a t  t h i s  c a p a b i l i t y  c o u l d  be imple-  
mented i n  t h e  sys tem,  i n  s implexed  form,  w i t h  
a p p a r e n t l y  minor  ne tworks  changes .  It s h o u l d  b e  
p o i n t e d  o u t  t h a t  i n c o r p o r a t i n g  these  f u n c t i o n s  as 
p a r t  o f  t he  unmanned o r b i t a l  programmed a c t i v a t i o n  
of  t h e  SWS c o u l d  p r e v e n t  p o t e n t i a l  jamming of t h e  
p u r g e  l i n e  d i s c o n n e c t  mechanism t h a t  c o u l d  o c c u r  
f rom i n a d v e r t a n t  c o u n t e r c l o c k w i s e  r o t a t i o n  o f  t h e  
expe r imen t  package d u r i n g  manned a c t i v a t i o n  o f  t h e  
ATM. T h i s  c u r r e n t l y  r e p r e s e n t s  a s i n g l e  p o i n t  f a i l u r e  
s o u r c e  f o r  a l l  ATM expe r imen t  p o i n t i n g  c o n t r o l .  No 
changes a re  r e q u i r e d  t o  t h e  ATM C & D  Console .  
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RF COMMAND 

FUNCTION REQUIRED 

ARM/FIRE EPC LAUNCH LOCKS 

ROLL ENABLE & CLOCKWISE 
ROLL 

- 
S055A LAUNCH LOCK RELEASE 

- 4 -  

NO. CMDS NO. SPARE CMDS 
Req s A v a i l .  (S/S*) 

2 6 WS #I> 

2 3 (s/s # 3 )  

1 6 WS #4) 

4 .  S055A Pr imary  M i r r o r  Launch Locks - The S055A 
Scann ing  UV Polychromator  S p e c t r o h e l i o m e t e r  h a s  
a f l e x  p i v o t  g imba l  mounted Pr imary  M i r r o r .  
Launch l o c k s  are i n c o r p o r a t e d  t h a t  r e s t r a i n  
mot ions  o f  t h i s  m i r r o r  d u r i n g  t h e  l a u n c h  p h a s e .  
S i n c e  t h i s  exper iment  u s e s  t h e  p r imary  m i r r o r  
t o  sweep 5 a r c  min. x 5 a r c  min. areas of t h e  
s u n  a c r o s s  t h e  e n t r a n c e  s l i t  o f  t h e  s p e c t r o m e t e r ,  
f reedom of  motion of t h e  m i r r o r  i s  e s s e n t i a l  t o  
s u c c e s s f u l  o p e r a t i o n  o f  t h e  i n s t r u m e n t .  Use o f  
an  e x i s t i n g  s p a r e  c h a n n e l  o f  s w i t c h  s e l e c t o r  # 4  
f o r  u n l o c k i n g  t h e  S055A p r i m a r y  m i r r o r ,  i n  p l a c e  
o f  t h e  crew o p e r a t e d  s w i t c h  f u n c t i o n  of t h e  ATM 
C & D  Console  ( s e e  F i g u r e  2a) would p r o v i d e  t h e  
ground w i t h  RF command c o n t r o l  o f  t h e  S055A l a u n c h  
l o c k .  I n t r o d u c t i o n  o f  t h i s  s implexed  command f o r  
c o n t i n g e n c y  o p e r a t i o n s  would r e q u i r e  o n l y  minor  
changes t o  ATM networks  as s e e n  i n  F i g u r e  5.  No 
changes a r e  r e q u i r e d  t o  t h e  ATM C & D  Console .  

Summary 

Examina t ion  o f  e x i s t i n g  sys t ems  and o p e r a t i o n s  
r e v e a l s  t h a t  by i n c o r p o r a t i n g  minor  changes  t o  ATM ne tworks  
d e s i g n ,  i t  would be  p o s s i b l e  t o  o p e r a t e  s e l e c t  ATM e x p e r i -  
men t s ,  and t h u s  r e t u r n  v a l u a b l e  s c i e n t i f i c  data ,  w h i l e  t h e  
o r b i t a l  assembly i s  unmanned p r i o r  t o  t h e  a r r i v a l  o f  SL-2. 
T h i s  c a p a b i l i t y  h a s  p a r t i c u l a r  m e r i t  i f  undue d e l a y  o c c u r s  
t o  t he  l a u n c h  o f  SL-2. 

The s y s t e m  changes r e q u i r e d  would i n c i u d e  t h e  adci l t lon 
of  ATM d i g i t a l  command sys tem s w i t c h  s e l e c t o r  s implexed  commands 
u s i n g  e x i s t i n g  s p a r e  channe l s  (.see T a b l e  2 ) ,  t o  p e r f o r m  t h e  
f o l l o w i n g  f u n c t i o n s :  
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small number of  c o n d u c t o r s  may have t o  be added t o  t hese  r u n s .  
A t o t a l  o f  f i v e  a d d i t i o n a l  r e l a y s  would be r e q u i r e d  i n  e x i s t i n g  
d i s t r i b u t o r s  t o  i n c o r p o r a t e  these changes .  No o t h e r  m o d i f i -  
c a t i o n s  t o  ATM hardware, r e l a t e d  t o  t h i s  change ,  appear t o  be 
r e q u i r e d .  

1024-SHL-jb S.  H. Levine  

At tachments  



TABLE 1 

ATM C & D  CONSOLE CONFIGURATION 

PRESET SWITCH POSITIONS D U R I N G  UNMANNED AND UNATTENDED OPERATIONS 

SO52 

SWITCH 

M A I N  POWER 

DOOR 

AUTO DOOR 

MODE 

LOW FILM I N H I B I T  

START - STOP 

THERMAL 

MIRROR POSITION 

SCALE 

ALIGN 

WLC ALIGN ( 5  POS SW) 

POSITION 

STBY 

CENTER 

NORMAL 

STANDARD PATROL 

NORMAL 

CENTER 

ON 

CENTER 

x 1 0  

PTG 

CENTER 

SO54 M A I N  POWER 

DOOR 

X-RAY IMAGE 

IMAGE DISSECTOR 

PHOTOMULTIPLIER 

GRATING 

FILTER 

PICTURE RATE 

FLARE AUTO 

EXPOSURE RANGE 

FLARE THRESHOLD 

FLARE THRESHOLD 

(COARSE) 

( F I N E )  

OFF 

NEUTRAL 

OFF 

ENABLE (WITH OPTIONS ) 

ENABLE 

OUT 

STORAGE 

SINGLE 

I N H I B I T  

2 5 6  (OPTION FOR AUTO) 

TBD 

TBD 
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PRESET SWITCH POSITIONS D U R I N G  UNMANNED AND UNATTENDED OPERATIONS 

SWITCH 

SO54 START-STOP 

POSITION 

NEUTRAL 

PHOTOMULTIPLIER, CTR/TEST NEUTRAL 

THERMAL POWER OFF 

IMAGE THRESHOLD 256 OR NEUTRAL 

FOCUS FULL CCW 

BRIGHTNESS FULL CCW 

S055A M A I N  POWER 

THERMAL 

MODE SELECTOR 

H . V. ENABLE/RESET # 1 

H.V. ENABLE/RESET # 2  

H.V. ENABLE/RESET # 3  

H.V. ENABLE/RESET # 4  

H . V. ENABLE/RESET # 5 

H.V.  ENABLE/RESET # 6  

H .V. ENABLE/RESET # 7 

M A I N  H.V. 

GRATING REF 

GRATING MOTOR DRIVE 

ITEN DATA 

DET SEL 

H . V. /DOOR INTLX 

EXP NIGHT INTLK 

OFF 

OFF 

STOP 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

ENABLE 

OPT 

PRIM 

OFF 

1 

NORMAL 

NORMAL 
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PRESET SWITCH POSITIONS D U R I N G  UNMANNED AND UNATTENDED OPERATIONS 

SWITCH P O S  I T 1  ON 

S082A M A I N  POWER 

POWER/DOORS 

THERMAL 

MODE 

START/STOP 

WAVE LTH 

EXPOSURE 

FLARE 

OFF 

NEUTRAL 

OFF 

AUTO 2 

NEU T R A L 

NE UT R AL 

NEUTRAL 

NE UT R A L 



TABLE 2 

AVAILABLE SPARE CHANNELS - ATM SWITCH SELECTORS 

Swi tch  S e l e c t o r  
No. 

1 

1 

1 

1 __ 

1 

1 

3 

3 

3 
4 

4 

4 

4 

4 

4 

Command 
No. 

83 ( S p a r e )  

84 ( S p a r e )  

85 ( S p a r e )  

86 ( S p a r e )  

93 ( S p a r e )  

94 ( S p a r e )  

330 ( S p a r e )  

331 ( S p a r e )  

332 ( S p a r e )  

368 ( S p a r e )  

413 ( S p a r e )  

416 ( S p a r e )  

452 ( S p a r e )  

453 (Spa re  

454 ( S p a r e )  

Octal Command 
Code 

1 0 1 5 1  

10131 

10147 

10127 

10045 

10013 

30046 

30171 

30167 

40175 

40027 

40004 

40064 

40012 

40113 
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FIGURE 2 - ATM CONTROL & DISPLAY CONSOLE 

F i g u r e  2a - P y r o s  Deploy Panel  

1 MAN( IAI POIN  TIN^ 

~~~ 

F i g u r e  2b - Manual P o i n t i n g  Con t ro l  Panel  
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FIGURE 5 - LAUNCH LOCK - HCO EXPERIMENT - UNMANNED CONTINGENCY 
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NASA Headquar t e r s  

H. Cohen/MLQ 
J .  H .  Disher/MLD 
W. B.  Evans/MLO 
J. P.  F i e l d ,  Jr . /MLB 
D. L. Forsythe/MLA 
T.  E .  Hanes/MLA 
A.  S .  Lyman/MR 
M. Savage/MLE 
W. C .  Schneider/ML 
J .  M. Weldon/MLA 
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